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Access to care for out-of state Medicaid beneficiaries is known to be difficult as 
Medicaid programs are designed to work in state. An understanding of how these patients 
access care across state borders is important as without access, medical abandonment 
Medicaid beneficiaries can occur and create an additional health disparity solely based 
upon their geographic location and inability to access care locally. To determine the 
effects of crossing the state border for care we conducted a retrospective cross-sectional 
study using archival billing data for patients living in border counties without local 
hospitals that are contiguous with counties that have hospitals across state lines. We 
found that Medicaid beneficiaries are not crossing state borders to utilize the emergency 
department for non-emergent needs. Also, Medicaid beneficiaries in this study were less 
likely to cross the border for care in general. This lack of access to care resulted in these 
Medicaid beneficiaries likely withholding care until their illness had progressed to a more  
 iv 
severe state, as evidenced by an almost 75 percent increase in the likelihood of death if 
admitted to the hospital. This study provides evidence that patient geography can become 
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Background and Need 
 At the national level, the average cost of a non-urgent visit to the Emergency 
Department (ED) was $792, approximately seven times higher than if the same care were 
received at a community health center according to the U.S. Government Accountability 
Office report, Hospital EDs: Health Center Strategies That May Help Reduce Their Use 
(McCormack, Jones, & Coulter, 2016). This data point has led to a substantial amount of 
research on who is utilizing the emergency department for non-urgent needs and what 
interventions can be taken to reduce this overutilization. Much of this research is focused 
on the Medicaid population, as adult nonelderly Medicaid enrollees account for the 
largest proportion of the increasing number of annual emergency department visits 
(Capp, West, et al., 2015). 
 A considerable amount of what is known about overutilization of the emergency 
department by the Medicaid population is descriptive in nature. There are studies that 
discuss the descriptive statistics of populations accessing the emergency department and 
have analyzed the patient’s chief complaint or reason for visit (Capp, West, et al., 2015). 
There are also articles that focus on the impact of one specific disease or chronic 
condition emergency department utilization (Malhotra et al., 2014). Further, other studies 
have focused on trends over time to see if utilization has increased or decreased, either in 
general, or in response to any given change in Medicaid policy (Heavrin, Fu, Han, 
Storrow, & Lowe, 2011). In all, the current knowledge of Medicaid beneficiary use of the 




therefore generalization of what was previously known are not always possible. A couple 
studies referenced geography or distance to care as a barrier to receiving care in settings 
outside of the emergency department (Malhotra et al., 2014; Okunseri et al., 2016). There 
are also articles that discuss distance to care as a barrier to receiving treatment for 
diseases such as cancer (Ambroggi, Biasini, Del Giovane, Fornari, & Cavanna, 2015; 
Baldwin et al., 2008; Sparling, Song, Klepin, & Foley, 2016; Wheeler et al., 2014) and 
find that patients are either forgoing treatment or are not compliant with treatment plans 
because of the distance that they must travel to receive the care needed. Other studies 
looked at patient bypassing behavior in rural environments to assess the behavior of 
patients and the reasons why they would choose to travel beyond their nearest healthcare 
provider to an option that is further in distance (Liu, Bellamy, Barnet, & Weng, 2008; 
Radcliff, Brasure, Moscovice, & Stensland, 2003; Sanders, Erickson, Call, McKnight, & 
Hedges, 2015).  None of these studies, however focus on state borders and out-of-state 
Medicaid coverage as a factor for access to care. 
 One research gap that exists is in how Medicaid beneficiaries access care when 
the nearest hospital or health system is located across the state line. Inability to access 
care across state lines or poor care processes for follow up and management of chronic 
diseases could become another  health disparity for Medicaid beneficiaries but little is 
known about how this affects the decision of where and how to access care for this 
population. As it has been found to be difficult for Medicaid beneficiaries to access care 
across state lines (Putney, 2015), Medicaid beneficiaries living in border communities 




likely to cross the state line for care in the emergency department as the Emergency 
Medical Treatment and Labor Act (EMTALA) ensures public access to emergency 
services regardless of ability to pay. Anecdotal evidence suggests that primary and 
specialty care providers often limit, if not close, access to care for out-of-state Medicaid 
beneficiaries due to lack of adequate payment for their services. It may be plausible that 
many of these beneficiaries, despite the need for follow up care outside of the emergency 
department, are receiving less than adequate care as compared to beneficiaries of other 
payers and are also being medically orphaned by the communities in which they seek 
care. Therefore, these Medicaid beneficiaries are less able to manage their chronic 
diseases and must continue to rely on the emergency department for services.  
Problem Statement 
 The problem this study aims to address is in regard to Medicaid beneficiaries who 
do not have access to care close to home and in their home state. Medicaid Beneficiaries 
may utilize the emergency department more frequently when the nearest hospital is in 
another state and access to care in other settings as an out-of-state Medicaid Beneficiary 
is potentially difficult as Medicaid programs are state based and are not designed to work 
across state borders. This problem may be driven by the notion that there are not enough 
providers willing to accept Medicaid beneficiaries and accepting an out-of-state 
beneficiary creates an additional administrative burden as well as inadequate 
reimbursement for services that many providers are not willing to take on. This problem 
has the potential to develop into medical abandonment of these Medicaid beneficiaries as 




emergency department. There is also potential for these patients to receive less intensive 
care, such as choosing less intensive cancer treatments (Ambroggi et al., 2015),  because 
of their payer class causing them to need to utilize the emergency department more 
frequently for follow up care. 
Need for Further Research 
 Research is needed due to the lack of understanding of the equity or continuity of 
care provided to Medicaid beneficiaries that seek care in a neighboring state due to the 
complexities of their coverage or the lack of access to care in other environments other 
than the emergency department. This lack of access can create medical abandonment of 
patients with out-of-state Medicaid coverage as compared to patients with other payer 
classes and therefore has created an additional health disparity for these patients that are 
solely based upon their geographic location and inability to access care locally.   
Research Questions and Research Hypothesis 
 This study aims to answer questions related to 1) identification of variations in 
care for Medicaid beneficiaries who cross state borders and 2) whether these Medicaid 
beneficiaries utilize the emergency department more frequently than other patients who 
cross the border for care. To answer these questions we will test two hypotheses:  
1) The rate of ED use for urgent non-emergency care is higher for Medicaid beneficiaries 





2) Medicaid beneficiaries with acute ischemic stroke accessing care across state lines are 
receiving less intensive care, measured by use of tPA and embolectomy, when they 
present at an emergency department outside their state as compared to Medicare and 
Commercial beneficiaries who cross the same state lines, and compared to Medicaid 







































REVIEW OF THE LITERATURE 
 Much of what is known about overutilization of the emergency department by the 
Medicaid population is descriptive in nature. Many studies discuss the descriptive 
statistics of populations accessing the emergency department (Table 1.) and have 




(n = 5,659) Weighted
Weighted % 95% CI
Age
15–24 y 26.20 24.56-27.83
25–44 y 46.33 44.53-48.13




White, non-Hispanic 53.06 47.47-58.65
Black, non-Hispanic 29.43 23.96-34.90
Hispanic 14.79 11.74-17.83
Other, non-Hispanic 2.72 1.66-3.78
Economic status







CI = confidence interval.
Table 1. Sociodemographic Characteristics of Nonelderly






 Many articles focus on one specific disease or chronic condition and look to 
analyze the impact of this condition on utilization of the emergency department 
(Malhotra et al., 2014). Other studies focus primarily on trends over time to see if 
utilization has increased or decreased, either in general, or in response to any given 
change in Medicaid policy (Heavrin et al., 2011). In all, the current knowledge of 
Medicaid Beneficiary use of the emergency department is sporadic and has been analyzed 
to answer a very specific question about utilization, therefore generalization of these 
findings are not always possible.  
Medicaid Medicaid
Insurance Insurance
(n = 5,659) Weighted





None or missing 4.88 1.82-7.94
Chronic medical conditions
Cerebrovascular disease 1.75 1.07-2.43
Congestive heart failure 2.10 1.61-2.59
Condition requiring dialysis 0.71 0.45-0.97
Diabetes 9.52 8.24-10.80
Consultants used in the ED
Consulting physician 6.56 4.99-8.12
Mental health care provider 2.36 1.52-3.19
Disposition
Mental health ED diagnosis
Yes 4.59 1.62-2.53
Admission status
Inpatient status 11.42 9.75-13.09
CI = confidence interval; ED = emergency department.
Table 2. Clinical Characteristics of Nonelderly Adults with





 There are a couple of studies that reference geography or distance to care as a 
barrier to receiving care in settings outside of the emergency department (Malhotra et al., 
2014; Okunseri et al., 2016), but neither of these studies focused on state borders and out-
of-state Medicaid coverage as a factor. At no point in the research of this topic was there 
any study or analysis of follow up care for Medicaid beneficiaries after their emergency 
department visit when the visit occurred across state lines and the patient’s coverage was 
out of state. The primary topics of study that focus on Medicaid Beneficiary utilization of 
the emergency department are concentrated on the reasons for visiting the emergency 
department, access to primary care as a contributor to increased emergency department 
use and the importance of beneficiaries developing connections with their primary care 
provider, and studies of attempts to reduce the overall utilization of the emergency 
department including incentives to drive beneficiaries toward utilizing primary care 
instead of the emergency department for non-emergent care needs.  
Reasons for Visits to the Emergency Department for Medicaid Beneficiaries 
 There is much research that seeks to describe the various reasons that Medicaid 
beneficiaries visit the emergency department. One of these studies found that in 2004 
(Adekoya, 2010) an estimated 24.5 million visits were made to hospital emergency 
departments by patients whose expected method of payment was Medicaid or State 
Children’s Health Insurance Program (SCHIP). This equates to an annual rate of 
795visits/1,000 Medicaid/SCHIP enrollees. These researchers found that of the top ten 
reasons for visiting the emergency department 7 of the 10 were the same for 




reasons were: fever, stomach and abdominal pain, cough, chest pain, vomiting, headache, 
and back symptoms. The three reasons that differed for Medicaid/SCHIP patients were: 
earache or ear infection, skin rash and sore throat, all of which can be argued to be 
ambulatory sensitive and could have been cared for in an office-based setting.  
 
Primary reason for visit Estimated visits 
(%) Rate of visits/ 
1,000 persons
United States, Totala
Chest pain 5550000 (5.0) 19
Stomach and abdominal pain 5,356,000 (4.9) 19
Fever 4,167,000 (3.8) 14
Headache 2,895,000 (2.6) 10
Back problems 2,838,000 (2.6) 10
Cough 2,702,000 (2.5) 9
Shortness of breath 2,553,000 (2.3) 9
Vomiting 2,524,000 (2.3) 9
Sore throat 1,811,000 (1.6) 6
Earache or ear infection 1,706,000 (1.5) 6
All other reasons 78,118,067 (70.9) 382
Medicaid/SCHIP enrolleesb
Fever 1,676,646 (6.7) 54
Stomach and abdominal pain 1,123,615 (4.5) 37
Cough 1,086,297 (4.4) 35
Chest pain 931,532 (3.7) 30
Vomiting 832,756 (3.3) 27
Headache 608,218 (2.4) 20
Earache or ear infection 576,345 (2.3) 19
Skin rash 555,034 (2.2) 18
Sore throat 495,267 (2.0) 16
Back symptoms 490,560 (2.0) 16
Shortness of breath 435,228 (1.7) 14
All other reasons 16,113,290 (64.6) 523
Other than Medicaid/SCHIPc
Chest pain 4,619,000 (5.4) 18
Stomach and abdominal pain 4,233,000 (4.9) 16
Fever 2,490,000 (2.9) 10
Back symptoms 2,347,000 (2.7) 9
Headache 2,287,000 (2.7) 9
Shortness of breath 2,118,000 (2.5) 8
Upper extremity laceration 1,790,000 (2.1) 7
Accidents/injury (e.g., fall) 1,738,000 (2.0) 7
Vomiting 1,691,000 (2.0) 7
Cough 1,616,000 (1.9) 6
All other reasons 60,799,000 (70.9) 333
c. Denominator is persons not covered by Medicaid/SCHIP.
Table 3. Ten Leading Primary Reasons for Visits to Emergency Departments
(EDs) for United States and Medicaid/SCHIP Enrollees per 1,000 Persons
NHAMCS — United States, 2004
a. Denominator is the noninstitionalized civilian population, and includes the Medicaid/
     SCHIP population.




 These findings are not surprising given the abundance of research that suggest 
that much of the care provided for in the emergency department could have been 
provided in other settings such as primary care clinics and/or urgent care centers. One 
study in particular (Wang, Tchopev, Kuntz-Melcavage, Hawkins, & Richardson, 2015) 
used the New York University emergency department Algorithm for assessing the acuity 
level for visits to the emergency department, these authors found that 48.35% of the 
44,037 emergency department visits could have been avoided (or cared for in an alternate 
lower acuity setting) based upon the patients’ discharge diagnosis. This study also asserts 
that the availability of and adequate access to primary care services are two major reasons 
why these potentially avoidable emergency department visits were not taken care of in 
the primary care setting. 
 Access to primary care settings may be a significant factor in the reasons why 
Medicaid beneficiaries are utilizing the emergency department, but it is not the only 
reason that research has discovered. One group of researchers found that (McCormack et 
al., 2016) a Medicaid Beneficiary seeking medical treatment may choose an emergency 
department over a Primary Care Provider if they believe they’ll receive care faster, or 
they perceive quality to be better in the emergency department as compared to the in-
office Primary Care Provider visit. Other researchers have found (Mortensen, 2010) that 
the consensus in the literature attributes the high rates to enrollees’ limited access to 
primary care physicians who are willing to accept Medicaid. The more this topic is 
evaluated the more rationale is discovered which points to varieties of reasons why 




One of these studies found (Capp, West, et al., 2015) high rates of emergency department 
ambulance arrivals, despite low rates of hospital admissions, indicating that Medicaid 
enrollees may use ambulances for non-emergent transport. Although there has been 
various studies looking at the reasons for utilization in the Medicaid population the 
studies predominately are leading back to access to primary care and the proximity of the 
emergency department to the communities in which the beneficiary lives. A group of 
researchers looking specifically at this correlation (Lowe et al., 2009) found that residents 
of communities that were close to hospitals used emergency departments more often and 
that residents in communities with more favorable ratios of primary care provider visits 
available per estimated visits needed by the community used the emergency department 
less. 
Access to Primary Care as a Contributor to Increased Emergency Department Use 
 While conducting the literature review on correlations between emergency 
department utilization and access to primary care providers it was found that in most 
cases researchers had concluded that decreased access to primary care correlated to an 
increased use of the emergency department. As states have sought to expand Medicaid 
coverage for their citizens, concerns over adequate resources to care for these newly 
insured patients have been raised. One study found (Cheung, Wiler, Lowe, & Ginde, 
2012) that although Medicaid expansion will decrease financial barriers to care; other 
barriers persist, including limited availability of primary care physicians, clinics not 
being open at convenient times, and transportation issues. These findings were further 




than twice as likely to have greater than one emergency department visit (39.6% versus 
17.7% for private insurance). When surveyed as to why they use the emergency 
department versus other avenues for care, they found that there were 5 measured barriers 
to timely primary care (“couldn’t get through on the telephone”, “couldn’t get an 
appointment soon enough”, “waiting too long in the physician’s office”, “not open when 
you could go”, “no transportation”) they also found that these barriers were more 
common in adults with Medicaid compared with individuals with private insurance.  
 Studies like these raise questions about why access is more difficult for Medicaid 
beneficiaries as compared to privately insured patients. This question was addressed by 
one group of researchers who found that (Mortensen & Song, 2008) limited access to 
health services outside of the emergency department has also been found to increase 
emergency department use. Potential patients with minor problems seeking appointments 
at ambulatory care clinics have been found to have difficulty securing an appointment 
with “not accepting Medicaid” the most common reason given by the clinic for not 
granting an appointment, it is for this reason that these patients will end up seeking care 
in the emergency department. To further analyze this access issue (Kellermann & 
Weinick, 2012) in 1994, research assistants posing as Medicaid beneficiaries telephoned 
a random sample of primary care doctors and clinics in 10 cities to determine whether 
Medicaid beneficiaries could get treatment for minor problems without visiting an 
emergency department. The callers were successful only 26% of the time. When office 
staff members were asked to suggest an alternative, the most common advice was no 




 When Medicaid beneficiaries cannot gain access to primary care offices, they 
have no other viable option than to utilize the emergency department for care. As 
previously discussed in this literature review, lack of access to primary care is a principal 
reason for Medicaid beneficiaries seeking care in the emergency department with one 
study finding that (Capp, West, et al., 2015) almost half (45.44%) of all Medicaid-
covered emergency department visits occurred during business hours. Another paper 
analyzed (Pukurdpol, Wiler, Hsia, & Ginde, 2014) surveys performed by the Centers for 
Disease Control and Prevention have found that up to 80% of adult emergency 
department visits are due to insufficient access to other providers, with up to half of 
patients reporting that they went to the emergency department because “their doctor’s 
office was not open”. These access assertions are plentiful in the literature and are 
supported by researchers who are finding that even the primary care providers that are 
focused on caring for the Medicaid population are at times limiting access to care to new 
Medicaid beneficiaries. A recent study found that (Mortensen, 2014) although the 
uninsured and Medicaid enrollees have access to healthcare services via safety-net 
providers such as community health centers (CHCs), 5.8% of physicians practicing in 
CHCs report they are not accepting new Medicaid patients, and 30.9% of physicians in 
practice types other than CHCs are not accepting new Medicaid patients. Specialists have 
been found to be significantly less likely than primary care physicians to accept new 
Medicaid patients, although this varies by specialty.  
 Geography also has been found to play a role in the utilization patterns of 




to establish care with a primary care provider and therefore tending to rely on the 
emergency department for care when it is needed. A study comparing emergency 
department utilization in children living in metropolitan areas versus in rural areas found 
that (Uva, Wagner, & Gesten, 2012) having insurance, particularly in rural areas, does 
not guarantee the same access to health care services that metropolitan dwelling children 
have. In addition, Medicaid beneficiaries are more likely than the uninsured to use the 
emergency department. Other factors noted in the literature include lack of benefits for 
specialized care, such as dental services, was a factor. One study found (Singhal et al., 
2015) evidence that the elimination of dental benefits for Medicaid adult enrollees led to 
an immediate and significant increase in dental visits by Medicaid-enrolled adults in 
California.  
 The literature is full of assertions that the key to driving down the utilization of 
the emergency department for non-emergent care needs is connecting with a primary care 
provider that will provide these services to Medicaid beneficiaries. This assertion is 
supported by studies that have found that (Pittard, 2011) Medicaid children who received 
recommended early and periodic screening, diagnostic and treatment in the office setting 
within the first 24 months had a decreased reliance on the emergency department for 
ambulatory care sensitive conditions within the first 6 years.  
 There are many studies that evaluate the relationship between primary care access 
and emergency department use. One study, in particular, (Widmer, Basu, & Hochhalter, 
2015) focused on describing the relationship between office-based provider visits and 




multivariate analysis was conducted to describe associations between individual 
characteristics and (a) likelihood of any emergency department utilization and (b) number 
of emergency department visits by those who utilized the emergency department at least 
once in the study year. What this study found was that a greater number of office-based 
provider visits was associated with a higher likelihood of emergency department 
utilization. What this study concludes is that some beneficiaries are likely to overuse 
healthcare resources at any and all locations if given the opportunity or access. Another 
study found that patient preference was the reason for utilizing the emergency department 
versus other locations of care (Capp, Camp-Binford, Sobolewski, Bulmer, & Kelley, 
2015). In this study it was discovered that a little over half of patients would prefer to 
receive care in the emergency department rather than at their Primary Care Provider’s 
office due to the convenience, access to technology, and specialty care. This leads to the 
questions of whether or not out of pocket cost of care has a bearing on Medicaid 
Beneficiary choices to access healthcare and will co-payments help to drive these 
beneficiaries to the appropriate level of care or toward utilizing the appropriate amount of 
healthcare resources.  
Attempts to Reduce Emergency Department Utilization 
 There have been well documented attempts to assess strategies for reducing 
emergency department utilization in the Medicaid population, and much of these 
strategies include social work and other care navigation attempts to tie patients into the 
primary or specialty care system on the outpatient side post discharge from the 




to accessing care outside of the emergency department and found that (Capp et al., 2016) 
Medicaid beneficiaries who were frequent emergency department users engaged in 
receiving patient navigation services with the goal to reduce emergency department use 
and hospital admissions describe barriers that go beyond timely primary care access 
issues. These include social determinants of health, lack of trust in primary care providers 
and healthcare system. One study looked deeper into these social issues and found that by 
focusing on family centered care, there was a deepening of trust and willingness for some 
families to engage the healthcare system at the outpatient level. This study found that 
(Brousseau, Gorelick, Hoffmann, Flores, & Nattinger, 2009) parent reported high-quality 
timeliness, family centeredness, and realized access for a publically insured child are 
associated with lower non-urgent emergency department visits and lower urgent 
emergency department utilization. While this has been found to work with some specialty 
care needs, studies that look specifically at dental care found that (Fingar et al., 2015) the 
rate of Medicaid-funded emergency department visits by patients with non-traumatic 
dental coverage was lower in states that provided expanded dental coverage through 
Medicaid, compared with states that provided emergency-only or no dental coverage 
through Medicaid. This speaks to variance from state to state in coverage and access to 
all aspects of care for patients in the Medicaid program.  
 One policy level strategy that has been studied and debated includes cost sharing 
through co-pays for Medicare patients that utilize the emergency department for non-
emergent care needs. Some states have adopted this strategy and have put it in place as 




study took a deeper dive into this issue and highlighted (Sabik & Gandhi, 2016) that the 
Federal Government has also shown an interest in promoting cost sharing as a tool to 
curb utilization and contain costs, and in 2013, the Centers for Medicare and Medicaid 
Services increased the maximum allowed amount for Medicaid emergency department 
copayments to $8. The study results suggest that copayments for non-emergent use of the 
emergency department may be successful at deterring visits for non-urgent conditions. 
Based upon their main regression model, the predicted probability that a given visit is 
non-urgent is 10.1% when a copayment is in place and 16.3% when no copayment is in 
place. This study suggests that this strategy is effective in deterring Medicaid 
beneficiaries from utilizing the emergency department for non-emergent issues, but it 
failed to assess whether or not these patients were now seeking care in the primary care 
setting instead or if they were simply avoiding care altogether. Competing data from the 
Siddiqui study however, found (Siddiqui, Roberts, & Pollack, 2015) that estimates from a 
zero-inflated Poisson regression model detected no statistically significant change in 
annual emergency department admissions per Medicaid enrollee in copayment states 
compared with control states following the Deficit Reduction Act of 2005 which gave 
states the authority to impose cost-sharing strategies, including emergency department 
copayments for non-urgent visits. These competing findings make it difficult to assess the 
effectiveness of these strategies, especially when studies (McCarthy, 2014) found that 
obtaining Medicaid coverage increased emergency department use by 0.41 visits per 
person or 40% more than the average of 1.02 visits per person in the control group. The 
increase seemed to be almost entirely due to care that could be provided in an outpatient 




insured patients coming to the emergency department. The conundrum in assessing all of 
these studies is that it seems that utilizing the emergency department for care is either the 
preferred method for accessing the care system or the only viable option for Medicaid 
beneficiaries.  
EMTALA and Emergency Department Responsibilities 
 Medicare participating hospitals must meet the Emergency Medical Treatment 
and Labor Act (EMTALA) statute codified at §1867 of the Social Security Act, he 
accompanying regulations in 42 CFR §489.24 and the related requirements at 42 CFR 
489.20(l), (m), (q), and (r). EMTALA requires hospitals with emergency departments to 
provide a medical screening examination to any individual who comes to the emergency 
department and requests such an examination, and prohibits hospitals with emergency 
departments from refusing to examine or treat individuals with an emergency medical 
condition (EMC). The term “hospital” includes critical access hospitals. The provisions 
of EMTALA apply to all individuals (not just Medicare beneficiaries) who attempt to 
gain access to a hospital for emergency care (Medicaid, 2010). 
 Part of the ease of receiving care for emergent or non-emergent care in the 
emergency department has to do with the EMTALA and the legal responsibility that 
emergency departments have to triage and stabilize all patients. For Medicaid 
beneficiaries, evidence suggests that it can be difficult to access care in the primary or 
specialty care clinics and therefore, managing and treating chronic health conditions 
becomes an emergency department visit since convenience and accessibility are present 




 Even with access to care being provided at the emergency department level, 
comprehensive care is not always provided and therefore many Medicaid beneficiaries 
leave the emergency department undertreated and orphaned by the medical community. 
This occurs because EMTALA does not mandate treatment of non-emergent conditions. 
EMTALA only mandates that providers provide a “medical screening exam” including 
blood tests, imaging, and consultation with specialists as necessary to decide if an 
emergency medical condition does or does not exist (Sawyer, 2017). The legal obligation 
of emergency departments only pertains to treatment of emergent conditions, which is 
why when many Medicaid beneficiaries access care at this level they are often discharged 
without the care they need to manage their chronic health conditions or options for 
adequate follow-up to receive the care that they need.  
Gap in Research 
 After reviewing the body of literature available on the utilization of the 
emergency department by Medicaid beneficiaries, it has become clear that little is known 
about beneficiaries with out-of-state Medicaid accessing care in emergency departments. 
Furthermore, there is little information surrounding the quality of care or ability for out-
of-state Medicaid beneficiaries to access follow-up care post discharge from the hospital 
as compared to beneficiaries with other insurance classes. It is imperative that research is 
done to explore access to care for Medicaid beneficiaries living near a state border that 
must access care across the state line. More specifically, it is necessary that studies be 




compared to other payer classes to ensure that no new health disparities for Medicaid 



































 The objective of this study is to describe variations in care for Medicaid 
beneficiaries who cross state borders. We tested two hypotheses:  
1) the rate of ED use for urgent non-emergency care is higher for Medicaid beneficiaries 
from neighboring states than that observed for out-of-state patients with other insurance 
types; and  
2) the likelihood of admission for conditions such as acute ischemic stroke, acute 
myocardial infarction, and delivery across state lines are lower for Medicaid beneficiaries 
who cross the border for care as compared to Medicare and Commercial beneficiaries 
who cross the same state lines, and as compared to Medicaid beneficiaries who seek care 
from within their home county. 
Design 
 A retrospective cross-sectional study was conducted using archival billing data for 
patients living in counties without local hospitals that border another state with a hospital 
located in the states of Florida, South Carolina, Georgia, and North Carolina and 
accessing care in hospitals located in another state, in a county with a contiguous border.  
 A qualitative examination of county maps is shown in Figure 1. In that figure nine 
counties have been identified that serve as sample counties that meet the criteria for 1) 




or hospital admission to a hospital across the state border. We identified counties in 
North Carolina, South Carolina, Georgia and Florida by reviewing the hospital general 
information database on data.medicare.gov and cross referencing that information to state 
hospital association listings of hospitals to confirm the presence or absence of a hospital 
in each county. We then reviewed the State Emergency Department Data for 2014 to 
ensure that there were at least 100 records of an emergency department visit or hospital 
admission. When these counties where paired up with counties across the state border 
with a hospital, 14 pairs of counties were identified in total that meet our criteria. These 
county pairs are depicted in Table 4 and are shown in map form in Figure 1. 






# County Name 
FIPS 
# 
1 Hamilton, FL 12047 Lowndes, GA 13185 
2 Jefferson, FL 12065 Thomas, GA 13275 
3 Burke, GA 13033 Aiken, SC 45003 
4 Burke, GA 13033 Allendale, SC 45005 
5 Charlton, GA 13049 Baker, FL 12003 
6 Charlton, GA 13049 Nassau, FL 12089 
7 Columbia, GA 13073 Edgefield, SC 45037 
8 Echols, GA 13101 Columbia, FL 12023 
9 Clay, NC 37073 Union, GA 13291 
10 Clay, NC 37043 Towns, GA 13281 
11 Clay, NC 37043 Rabun, GA 13241 
12 Marlboro, SC 45069 Richmond, NC 37153 
13 Marlboro, SC 45069 Scotland, NC 37165 








Figure 1. Map of County Pairs 
 
Population 
 The population studied is all patients seeking care in a hospital located across 
state lines in a contiguous county, and all patients from the contiguous (home county) 
seeking care in the same institution. We will use ICD-9 primary diagnostic codes and/or 
DRG codes for acute ischemic stroke, acute myocardial infarction and delivery and 




payer status. The code for primary payer will be used to differentiate patients with 
Medicaid coverage from those who are insured by Medicare and Commercial insurance 
or uninsured. Patients with no insurance coverage indicator or with zero charges have 
been excluded from the study.  
Data Source 
 We used data from the Healthcare Cost and Utilization Program (HCUP) State 
Data (SID) and State Emergency Department Data (SEDD) from selected contiguous 
counties from the four states for the year 2014. The Healthcare Cost and Utilization 
Project (HCUP) State Inpatient Dataset and the HCUP State emergency department 
dataset will be accessed through the MUSC Comparative Effectiveness Data Analytics 
Resource (CEDAR). 
Data Analysis 
 We collected visit data for all patients in the selected counties and have separated 
them into two populations: patients that sought care inside of their home state, and 
patients who received care in another state (presumably across the state line in the 
contiguous county). SAS version 9.4 was used to complete a chi square test to identify 
differences in the Medicaid Beneficiary populations care patterns versus the care patterns 








Emergency Department Data Analysis 
 Data from the Healthcare Cost and Utilization Program (HCUP) State Data (SID) 
and State Emergency Department Data (SEDD) from selected contiguous counties from 
the four states for the year 2014 was analyzed to assess emergency department usage for 
patients. We began with a total data set of 93,996 patient encounters and then divided this 
data set into two groups: patients cared for in their home state, and patients who have 
crossed the border to receive care outside of their resident state. Table 5 shows the results 
of this analysis and highlights some significant differences between these groups.  
Table 5. Patient age, sex and race with Emergency Department utilization and insurance 
provider. Binary Variables were included to indicate if patient had Medicaid coverage 
and received unnecessary care. 
Characteristic Patients seen in 
resident state 
n=83,102 
Patients seen outside of 
resident state n=10,894 
Statistic
1 
Age Mean ± S.D. 36.6 ± 22.8 39.7 ± 22.6  
Age Median [Q1 - 
Q3] 
34.0 [19.0 - 53.0] 38.0 [23.0 - 56.0] <.0001 
Indicator of Female 
Sex, N (%) 
47,876 (57.6) 6,156 (56.5) 0.0286 
Race   <.0001 
Black, N (%) 32,869 (39.6) 3,280 (30.1)  
Other, N (%) 4,198 (5.1) 919 (8.4)  
White, N (%) 46,035 (55.4) 6,695 (61.5)  
Hospital State Postal 
Code 
  <.0001 
FL, N (%) 12,406 (87.1) 1,522 (10.9)  
GA, N (%) 47,039 (93.3) 3,365 (6.7)  
NC, N (%) 5,102 (48.4) 5,440 (51.6)  




Insurance   <.0001 
Medicaid, N (%) 22,444 (91.1) 2,184 (8.9)  
Medicare, N (%) 15,185 (86.7) 2,328 (13.3)  
Other, N (%) 5,532 (88.6) 713 (11.4)  
Private, N (%) 23,543 (88.1) 3,168 (11.9)  
Self, N (%) 16,398 (86.8) 2,501 (13.2)  
Medicaid, N (%) 22,444 (27.0) 2,184 (20.0) <.0001 
Received unnecessary 
care, N (%) 
3,699 (4.5) 529 (4.9) 0.0553 
1 Categorical variables were tested for significance using Chi Square test. Continuous 
normal variables were tested using t-test and non-normal variables were tested using 
Wilcoxon Mann Whitney test. 
 
 When comparing these two groups we see that they are of similar age with the 
group of patients crossing the border being slightly older. We also see a similar sex 
distribution between these groups. When we look at race we find a statistically significant 
decrease in the amount of black patients crossing the border for care as compared to the 
distribution of those who remained for care in their home county. We also see a 
statistically significant increase in the amount of white patients who cross the border for 
care as compared to those who remain in their resident county. We then looked at the 
distribution of patients leaving their resident county for care by state and found that North 
Carolina residents were much more likely to leave their resident county for care as 
compared to the other states. This was likely due to availability of care in their home 
county as compared to what was available to the patients of other states.  
 When we looked at the results of the insurance distribution of the patient 
encounters in our data set we saw a similar distribution of patients leaving their resident 
county for all insurance sources with the exception of Medicaid. What we see in the 




behavior of these patients compared to patients with other insurance sources. We find that 
Medicaid patients are not crossing the border at the same rate and may be limited by their 
insurance network and may have difficulty accessing non-emergent care outside of their 
home state. To test this assumption we looked at the distribution of usage of the 
emergency department for unnecessary care for Medicaid beneficiaries to see if there was 
a difference in usage for patients within their home counties versus those who leave their 
home county for care. To define this we used the ED Algorithm from New York 
University(Billings, Parikh, & Mijanovich, 2000), which defined non-emergent diagnosis 
treated in the emergency department. We reviewed this algorithm and chose to include 
any diagnosis that had a greater than 50% probability of being non-emergent and 
therefore could have been treated in a primary care location. Using this criteria, we 
included 260 diagnosis considered non-emergent and ran the data through a Wilcoxon 
Mann Whitney test to see if the groups were different. What we found was a 0.4 percent 
difference in utilization of the emergency department for non-emergent care between 
these two groups with the group that crossed the border to receive care utilizing the 
emergency department more often for non-emergent reasons. This was not statistically 
significant as the p value for this test was at 0.0553; therefore we chose to do three 
logistic regressions to control for age, sex, race, unemployment rate and median income 
to dive deeper into these results.  
 Table 6 shows the results of our first regression in which we chose a primary 
variable of having Medicaid as a primary insurance. We found that patients with 




patients were 47.6 percent less likely to cross the border for care. When we controlled for 
the unemployment rate of the county we found that an increase in unemployment 
correlated with a 23.1 percent increase in likelihood of crossing the border for care. When 
we look at non-emergent care usage we saw that those crossing the border for care were 
28.4 percent more likely to go to the emergency department for non-emergent needs. 
Based on these results it would seem that utilization of the emergency department for 
non-emergent care is not being driven by Medicaid beneficiaries, but likely another group 
such as self-pay which includes the uninsured. 
Table 6. Logistic Models with odds ratios for being a border crossing patient for care 
controlling for age, race, sex, county employment rate, county median household income, 
Medicaid coverage and non-emergent care. 
Effect Point Estimate 95% Wald 
Confidence Limits 
Statistic 
Medicaid 0.543 0.510 0.578 <.0001 
AGE 0.998 0.997 0.999 0.0006 
Race Black vs White 0.524 0.499 0.551 <.0001 
Race Other vs White 1.904 1.741 2.081 <.0001 
FEMALE 0.982 0.938 1.028 0.4313 
Unemployment Rate 1.231 1.209 1.254 <.0001 
Median Income 1.000 1.000 1.000 <.0001 
Non-Emergent Care 1.284 1.157 1.424 <.0001 
 
 We then conducted a regression with crossing the border as the primary variable 
to see if what type of patient was most likely to cross the border or care. These results are 




which is that the patients that are crossing the border tend to be female which is likely to 
be indicative of data that we saw earlier showing that females are seeking care at a higher 
rate than males. We also see supporting evidence that it is not the Medicaid beneficiaries 
that are crossing the border for care which leads us to believe that the self-pay and 
uninsured are driving our statistics of who is seeking care across the border as well as 
who is utilizing the emergency department for non-emergent care. 
Table 7. Logistic Models with odds ratios for being a border crossing patient for care 
controlling for age, race, sex, and Medicaid coverage. 
Effect Point Estimate 95% Wald 
Confidence Limits 
Statistic 
CountyOut 1.123 1.022 1.234 0.0155 
Medicaid 0.992 0.919 1.071 0.8423 
AGE 0.996 0.995 0.998 <.0001 
Race2     Black vs White 1.136 1.065 1.212 0.0078 
Race2     Other vs White 1.025 0.891 1.179 0.5759 
FEMALE 1.540 1.441 1.644 <.0001 
  
 Our third regression analysis conducted was in regard to non-emergency use of 
the emergency department looking closer at the self-pay population within our data. 
Table 8 shows us this regression and what it shows is that as compared to the self-pay 
patients, all other border crossing patients are less likely to cross the border to use the 
emergency department for non-emergent care. Other findings of note in this regression 
are comparable to the previous regression that we conducted and show that black patients 




emergency department and females have a high likelihood of crossing the border for non-
emergent care in the emergency department.  
Table 8. Logistic Models with odds ratios for non-emergent care for patients crossing the 
border and self-pay coverage controlling for Medicaid coverage, Medicare coverage, 
other coverage, private coverage, age, race, sex. 
Effect Point Estimate 95% Wald 
Confidence Limits 
Statistic 
CountyOut 1.114 1.014 1.224 0.0239 
Insur Mcaid vs Self 0.841 0.769 0.920 0.0041 
Insur Mcare vs Self 0.534 0.473 0.602 <.0001 
Insur Other vs Self 0.733 0.637 0.844 0.4458 
Insur Priva vs Self 0.788 0.723 0.858 0.2950 
AGE 1.001 0.999 1.003 0.4786 
Race2          Black vs White 1.128 1.057 1.203 0.0125 
Race2          Other vs White 1.024 0.890 1.178 0.6011 
FEMALE 1.544 1.446 1.650 <.0001 
 
Hospital Indicators for Care Data Analysis 
 Data from the Healthcare Cost and Utilization Program (HCUP) from selected 
contiguous counties from the four states for the year 2014 was used. The Healthcare Cost 
and Utilization Project (HCUP) State Inpatient Dataset was accessed through the MUSC 
Comparative Effectiveness Data Analytics Resource (CEDAR) to look at hospital 
indicators of care to assess the intensity of care provided to border crossing Medicaid 
beneficiaries as compared to others. We began with a total data set of 27,441 patient 




patients cared for in their home county and another group representing the patients who 
have crossed the border to receive care outside of their resident county. Table 9 shows the 
results of this analysis and highlights some significant differences between these groups. 
Table 9. Patient age, sex and race with hospital indicators for care location and insurance 
provider. Binary Variables were included to indicate if patient had Medicaid coverage, 
required obstetrics care or died during hospitalization. 
Characteristic Patients seen in 
resident state 
n=24,375 
Patients seen outside of 
resident state n=3,066 
Statistic1 
Age Mean ± S.D. 48.4 ± 27.2 54.6 ± 25.5  
Age Median [Q1 - 
Q3] 
54.0 [28.0 - 70.0] 62.0 [38.0 - 73.0] <.0001 
Indicator of Female 
Sex, N (%) 
14,556 (59.7) 1,772 (57.8) 0.0418 
Race   <.0001 
Black, N (%) 6,927 (28.4) 747 (24.4)  
Other, N (%) 1,294 (5.3) 172 (5.6)  
White, N (%) 16,154 (66.3) 2,147 (70.0)  
Hospital State Postal 
Code 
  <.0001 
FL, N (%) 3,600 (84.0) 684 (16.0)  
GA, N (%) 16,016 (93.7) 1,077 (6.3)  
NC, N (%) 1,204 (51.9) 1,118 (48.1)  
SC, N (%) 3,555 (95.0) 187 (5.0)  
Insurance   <.0001 
Medicaid, N (%) 4,455 (91.6) 409 (8.4)  
Medicare, N (%) 9,497 (86.5) 1,478 (13.5)  
Other, N (%) 1,966 (93.1) 145 (6.9)  
Private, N (%) 7,270 (89.7) 834 (10.3)  
Self, N (%) 1,187 (85.6) 200 (14.4)  
Medicaid, N (%) 4,455 (18.3) 409 (13.3) <.0001 
Delivery, N (%) 2,940 (12.1) 218 (7.1) <.0001 
Myocardial 
Infarction, N (%) 
436 (1.8) 87 (2.8) 0.0001 
Ischemic Stroke 
Patients, N (%) 




Patients treated with 
TPA, N (%) 




534 (2.2) 54 (1.8) 0.1214 
1 Categorical variables were tested for significance using Chi Square test. Continuous 
normal variables were tested using t-test and non-normal variables were tested using 
Wilcoxon Mann Whitney test. 
 
 When we compare these two groups we see that those who cross the border for 
hospital care tend to be older. There is no significant difference in sex representation 
between these two groups, but we do see a shift in race statistics in border crossing 
patients. We see that patients who cross the border are more likely to be white and that 
black patients tend to stay in their home state for care. When we review the 
characteristics of these two groups by state we see the same phenomenon that we 
observed in the emergency department data which is that patients from North Carolina 
are much more likely to cross the border for care as compared to border crossing patients 
from other states.  
 In looking at insurance categories for the groups we see some significant 
differences in the behavior of the groups as it relates to receiving hospital care across the 
border. Medicaid beneficiaries are much less likely to cross the border for hospital care 
and there is a 5.1 percent difference in the Medicaid group as compared to the Medicare 
group. This could be due to the portability of Medicare as a federal insurance program as 
compared to the state based nature of Medicaid. We also see that the self-pay patients are 




will have no network or insurance issues preventing them from seeking care outside of 
their home state.  
 When we look at specific indicators within the hospital admission data we find 
there is a decreased likelihood of crossing the border to deliver a child, which may be 
driven by patient choice or by insurance network restrictions. We also find an increased 
likelihood of crossing the border for acute myocardial infarction and acute ischemic 
stroke which is likely to be driven by the emergent nature of these conditions and the 
probability that these patients were transported to the hospital for care via an ambulance 
and were taken to the nearest location for care regardless of which state the hospital was 
in.  
 We then assessed the intensity of care given to patients who cross the border for 
care and found a 5.3 percent difference in the number of patients who received tissue 
plasminogen activator (tPA) when crossing the border as compared to those who received 
care for acute ischemic stroke in their home state. Although the difference in tPA 
administration is clinically relevant, the Chi Square test did not show a statistically 
significant difference in these two populations. We do suspect, however that a larger 
sample size may detect statistical significance in this variable. We also looked at 
differences in who died in the hospital and compared border crossing patients with those 
who received care in their home state and found a 0.4 percent difference between the two 
groups. The Chi Square test did not show a statistically significant difference in these two 
groups but did show us that there is a statistical trend that should be further evaluated 




 We conducted two logistic regressions to look more closely at our health 
indicators and to determine if our hypothesis that Medicaid beneficiaries are less likely to 
be admitted across the border and to look at inpatient deaths among these groups. Table 
10 shows the logistic Models with odds ratios for being a border crosser for inpatient care 
controlling for age, race, sex, county employment rate, county median household income, 
Medicaid coverage, myocardial infarction, ischemic stroke and birth obstetrics. What we 
found here is that Medicaid beneficiaries are 47.6 percent less likely to be admitted for 
care across the border, which is statistically significant and is similar to the data we saw 
in the likelihood of crossing the border for emergency department use. We also see that 
black patients are 39.2 percent less likely to cross the border for inpatient care, which is 
also similar to the findings for these patients in the emergency department data.  
 In reviewing the hospital indicator data we find in the regression that patients are 
19.5 percent more likely to cross the border and be admitted for acute myocardial 
infarction and 24.1 percent more likely to cross the border and be admitted for acute 
ischemic stroke. For delivery of a child (birth obstetrics) we find that patients are 24.5 
percent less likely to cross the border and be admitted for care. All of these findings are 
supported by the Chi Square tests that we conducted and are likely affected by the 
emergent nature of some conditions versus the ability to pre-arrange a hospital admission 






Table 10. Logistic Models with odds ratios for being a border crossing for inpatient care 
controlling for age, race, sex, county employment rate, county median household income, 
Medicaid coverage, myocardial infarction, ischemic stroke and birth obstetrics. 
Effect Point Estimate 95% Wald 
Confidence Limits 
Statistic 
Medicaid 0.524 0.453 0.606 <.0001 
Age 1.000 0.998 1.002 0.9027 
Race Black vs White 0.608 0.552 0.670 <.0001 
Race Other vs White 1.191 0.973 1.459 <.0001 
Female 1.115 1.020 1.220 0.0169 
Myocardial Infarction 1.195 0.916 1.558 0.1887 
Ischemic Stroke 1.241 0.904 1.705 0.1813 
Delivery 0.755 0.630 0.905 0.0024 
Unemployment Rate 1.049 1.016 1.083 0.0037 
Median Income 1.000 1.000 1.000 <.0001 
 
 A regression with died during hospitalization as the primary variable was 
conducted to see which border crossing variables where most likely to result in a death 
during admission. These results are shown in Table 11 and what we found was that 
overall patients are 32.9 percent less likely to die during hospitalization if they access 
care across the border. When we control for crossing the border for inpatient care and 
having Medicaid coverage we see that these patients are 72.1 percent more likely to die 
during their inpatient stay which is a statistically significant finding and one that seems to 
indicate an issue with patients receiving timely and/or preventative care in their home 
county or across the state border. Other findings in this regression that are worthy of 
noting is that patients with a race of other are 50.4 percent more likely to die during 




are admitted to the hospital with a diagnosis of acute ischemic stroke, they are 71.4 
percent more likely to die during their inpatient stay.  
Table 11. Logistic Models with odds ratios for in hospital death controlling for being a 
border crossing patient, Medicaid coverage, age, race, sex, myocardial infarction, and 
ischemic stroke. 
Effect Point Estimate 95% Wald 
Confidence Limits 
Statistic 
CountyOut 0.671 0.505 0.893 0.0061 
Medicaid 1.721 1.254 2.362 0.0008 
AGE 1.043 1.038 1.048 <.0001 
Race2          Black vs White 1.135 0.940 1.370 0.5397 
Race2          Other vs White 1.504 1.026 2.203 0.0750 
FEMALE 0.717 0.608 0.847 <.0001 
MI 1.342 0.849 2.122 0.2086 



















Summary of Findings 
 The aim of this study was to test two hypotheses. The first being that the rate of 
ED use for urgent non-emergency care is higher for Medicaid beneficiaries from 
neighboring states than that observed for out-of-state patients with other insurance types. 
The second being that the likelihood of admission for conditions such as acute ischemic 
stroke, acute myocardial infarction, and delivery across state lines are lower for Medicaid 
beneficiaries who cross the border for care as compared to Medicare and Commercial 
beneficiaries who cross the same state lines, and as compared to Medicaid beneficiaries 
who seek care from within their home county.  
We found in this study that the first hypothesis did not hold true and that 
Medicaid beneficiaries are not crossing the border to utilize the emergency department 
for non-emergent needs. In fact we found that Medicaid beneficiaries are less likely to 
cross the border for care in general and are not likely to cross the border to access the 
emergency department for non-emergent reasons. This is likely due to having Medicaid 
insurance for a state based program that is designed to encourage them to seek care in 
their home state regardless of the distance to travel for care. In contrast, the data showed 
that there was a high likelihood that patients in general would cross the border for non-
emergent care, but this was largely driven by the self-pay population, which is likely to 




and are likely to show up to the nearest emergency department regardless of which state 
the emergency department is located.  
 We also found that patients residing in the North Carolina counties of our study 
were the most likely to cross the border for care with an astounding 51.6 percent of these 
patients accessing emergency department care across the border. Clay County North 
Carolina is the only county in our data set that represents a county without a hospital and 
patients in this county have access to three emergency departments in neighboring 
Georgia counties of Union, Towns and Rabun. The next closest emergency department to 
Clay County North Carolina is in Murphy, North Carolina, which is 35 minutes’ drive 
from Clay County. Emergency departments in Georgia that are close to Clay County are 
in Hiawassee, Georgia (Towns County) which is 24 minutes’ drive and Blairsville, 
Georgia (Union County) which is a 38 minutes’ drive from Clay County. This is also 
considered an Appalachian area where travel can be difficult. There is no emergency 
department in Clay County, North Carolina therefore the decision to drive to the nearest 
in-state emergency department location versus the out-of-state emergency department is 
likely a decision of convenience and access to transportation.  
 When we conducted logistic regressions to control for variables that may have 
impacted our results we found confirmation that the border crossing Medicaid group was 
not the group that utilized the emergency department for non-emergent reasons. All of 
our regressions aided in the assessment that the self-pay population which has no 
insurance card and no restrictions on access to care in the emergency department are 




crossing patients with other insurance classes. We also see that in counties that have a 
high unemployment rate, there is an increased likelihood of crossing the border for non-
emergent care. 
 Our second hypothesis that we tested was found to be true as we observed that 
Medicaid beneficiaries are less likely to be admitted for care across the border in general. 
When we broke the data down to look at our hospital indicators for admission we 
observed conflicting results. We found that the likelihood for admission for delivering a 
child (birth obstetrics) was lower in the group that crossed the border as compared to 
patients that do not cross the border. On the other hand we found that patients are slightly 
more likely to cross the border for care of acute myocardial infarction and acute ischemic 
stroke. This is likely driven by the emergent nature of these conditions and the fact the 
patients are likely to be transported to the hospital via the ambulance and these conditions 
are not considered to be elective admissions in nature. 
 When we conducted logistic regression analysis to control for factors influencing 
these findings, we found support that patients crossing the border with Medicaid as an 
insurance class and black patients crossing the border were the least likely to be admitted 
to the hospital. What was remarkable was the logistic regression analysis that used “died 
in the hospital” as the primary variable. What this analysis described to us was that there 
is an increased likelihood of almost 75 percent that if you are a Medicaid beneficiary 
crossing the border for admission that you will die during that admission. What this data 
tells us is that Medicaid patients are not accessing care in a timely fashion and once they 






 Medicaid beneficiaries are not utilizing the emergency department across state 
borders for non-emergent care; in fact they are not accessing care in general across the 
state borders at the rate of their peers with other insurance classes. This study has 
revealed that Medicaid beneficiaries will not utilize any emergency department for non-
emergent needs. In fact, what we have learned is that the opposite is true, Medicaid 
beneficiaries are not seeking care across state borders at the same rate as others do and 
are likely not receiving care at all if there is not accessible care close to home. It appears 
that Medicaid beneficiaries are finding state borders to be invisible barriers to care that 
have created an additional disparity that they must navigate in order to remain healthy. 
This premise is evidenced by our data that shows that Medicaid beneficiaries who cross 
the border for admission are almost 75 percent more likely to die during their hospital 
stay as compared to patients that can access care in their own county. This new health 
disparity is striking given that each state has provided an insurance card to its residents 
who meet Medicaid criteria, but when these residents live in rural areas along the borders 
of the state, they are not always granted access to care. In our study it appears that the 
population with the most access to care is the self-pay population who are not tethered to 
a location of care (i.e. a network of providers) or a state based insurance program. These 
patients are free to access care at any location they please and are not denied care in the 







 The main limitation that we have in this study is the size of our sample. While we 
assessed every border county in North Carolina, South Carolina, Georgia and Florida that 
shared a border with one of these states studied we only found 14 pairs of border counties 
for our population. Additional counties would yield better results especially when looking 
at hospital indicators such as acute ischemic stroke and use of tPA. Other limitations to 
this study include the inability to control for or to assess the impact of hospital closures. 
We are using 2014 data and are aware that there was at least one hospital closing in our 
comparative counties since this year. Finally, we are limited in this study to the fact that 
all of the states in which we are conducting research are states that have not expanded 
their Medicaid programs since the adoption of the Patient Protection and Affordable Care 
Act and we have no way to compare the effect that Medicare expansion could have on 
our results.  
Areas for Further Study 
 It would be prudent for further research to be conducted to explore the effect of 
being a Medicaid beneficiary in a border county without ready access to care in your 
home state. This phenomenon seems to have created an invisible barrier that separates 
these patients from access to healthcare when it is available across the state line. This has 
resulted in a higher likelihood of dying during admission, which leads us to believe that 




patients. It would also be appropriate to conduct a similar study comparing border 
counties in states that have expanded Medicaid since the Patient Protection and 
Affordable Care Act to see if this policy has created better access to care for Medicaid 
beneficiaries in these states or if these patients’ experiences are the same as in our study. 
Lastly, further research comparing the effect of hospitals closing or new hospitals 
opening along state borders would be interesting to see how these findings could be 
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Analysis Data for Emergency Department 
 
The Means Procedure 
Analysis Variable : AGE Age in years at admission 
CountyOut N Obs N Mean Std Dev Minimum Maximum 
0 83102 82706 36.6043092 22.7996459 0 100.0000000 
1 10894 10892 39.6805454 22.6171020 0 99.0000000 
 
The UNIVARIATE Procedure Variable:  AGE  (Age in years at admission) 
Moments 
N 93598 Sum Weights 93598 
Mean 36.9622909 Sum Observations 3459596.5 
Std Deviation 22.7997083 Variance 519.8267 
Skewness 0.2884361 Kurtosis -0.7120107 
Uncorrected SS 176528832 Corrected SS 48654219.7 
Coeff Variation 61.6836993 Std Error Mean 0.07452397 
 
Basic Statistical Measures 
Location Variability 
Mean 36.96229 Std Deviation 22.79971 
Median 35.00000 Variance 519.82670 
Mode 22.00000 Range 100.00000 





Tests for Location: Mu0=0 
Test Statistic p Value 
Student's t t 495.9785 Pr > |t| <.0001 
Sign M 45918.5 Pr >= |M| <.0001 
Signed Rank S 2.1085E9 Pr >= |S| <.0001 
 
Tests for Normality 
Test Statistic p Value 
Kolmogorov-Smirnov D 0.057652 Pr > D <0.0100 
Cramer-von Mises W-Sq 64.93116 Pr > W-Sq <0.0050 
Anderson-Darling A-Sq 483.0017 Pr > A-Sq <0.0050 
 
Quantiles (Definition 5) 
Level Quantile 




75% Q3 53 
50% Median 35 











Value Obs Value Obs 
0 78575 99 74704 
0 78540 99 74713 
0 78477 99 74926 
0 78463 100 12379 









. 398 0.42 100.00 
 
The UNIVARIATE Procedure 
Variable:  AGE  (Age in years at admission) 
CountyOut = 0 
 
Moments 
N 82706 Sum Weights 82706 
Mean 36.6043092 Sum Observations 3027396 
Std Deviation 22.7996459 Variance 519.823851 
Skewness 0.30489891 Kurtosis -0.704391 
Uncorrected SS 153807771 Corrected SS 42992031.6 





Basic Statistical Measures 
Location Variability 
Mean 36.60431 Std Deviation 22.79965 
Median 34.00000 Variance 519.82385 
Mode 27.00000 Range 100.00000 
  Interquartile Range 34.00000 
 
Tests for Location: Mu0=0 
Test Statistic p Value 
Student's t t 461.7136 Pr > |t| <.0001 
Sign M 40569 Pr >= |M| <.0001 
Signed Rank S 1.6459E9 Pr >= |S| <.0001 
 
Tests for Normality 
Test Statistic p Value 
Kolmogorov-Smirnov D 0.059049 Pr > D <0.0100 
Cramer-von Mises W-Sq 60.25788 Pr > W-Sq <0.0050 
Anderson-Darling A-Sq 449.8162 Pr > A-Sq <0.0050 
 
Quantiles (Definition 5) 
Level Quantile 




75% Q3 53 
50% Median 34 






Quantiles (Definition 5) 
Level Quantile 
1% 0 




Value Obs Value Obs 
0 69382 99 47187 
0 69373 99 54967 
0 69355 99 64619 
0 69331 100 12379 









. 396 0.48 100.00 
 
The UNIVARIATE Procedure 
Variable:  AGE  (Age in years at admission) 
CountyOut = 1 
 
Moments 
N 10892 Sum Weights 10892 
Mean 39.6805454 Sum Observations 432200.5 
Std Deviation 22.617102 Variance 511.533303 
Skewness 0.17165773 Kurtosis -0.7269501 
Uncorrected SS 22721060.8 Corrected SS 5571109.21 




Basic Statistical Measures 
Location Variability 
Mean 39.68055 Std Deviation 22.61710 
Median 38.00000 Variance 511.53330 
Mode 22.00000 Range 99.00000 
  Interquartile Range 33.00000 
 
Tests for Location: Mu0=0 
Test Statistic p Value 
Student's t t 183.1026 Pr > |t| <.0001 
Sign M 5349.5 Pr >= |M| <.0001 
Signed Rank S 28619825 Pr >= |S| <.0001 
 
Tests for Normality 
Test Statistic p Value 
Kolmogorov-Smirnov D 0.051941 Pr > D <0.0100 
Cramer-von Mises W-Sq 5.518422 Pr > W-Sq <0.0050 
Anderson-Darling A-Sq 38.64233 Pr > A-Sq <0.0050 
 
Quantiles (Definition 5) 
Level Quantile 




75% Q3 56 
50% Median 38 






Quantiles (Definition 5) 
Level Quantile 
1% 0 




Value Obs Value Obs 
0 78575 98 64148 
0 78540 99 63350 
0 78477 99 74704 
0 78463 99 74713 









. 2 0.02 100.00 
 
The NPAR1WAY Procedure 
 
Wilcoxon Scores (Rank Sums) for Variable AGE 










0 82706 3834737199 3870599447 2650377.82 46365.8888 
1 10892 545602403 509740154 2650377.82 50092.0311 





Wilcoxon Two-Sample Test 
Statistic 545602402.5000 
  
Normal Approximation  
Z 13.5310 
One-Sided Pr >  Z <.0001 
Two-Sided Pr > |Z| <.0001 
  
t Approximation  
One-Sided Pr >  Z <.0001 
Two-Sided Pr > |Z| <.0001 





























































































Statistic DF Value Prob 
Chi-Square 4 279.5640 <.0001 
Likelihood Ratio Chi-Square 4 289.4827 <.0001 
Mantel-Haenszel Chi-Square 1 134.7320 <.0001 
Phi Coefficient  0.0545  
Contingency Coefficient  0.0545  






















































Statistic DF Value Prob 
Chi-Square 2 489.0573 <.0001 
Likelihood Ratio Chi-Square 2 477.8284 <.0001 
Mantel-Haenszel Chi-Square 1 253.1831 <.0001 
Phi Coefficient  0.0721  
Contingency Coefficient  0.0719  





Table of HOSPST by CountyOut 
HOSPST(Hospital 




























































Statistic DF Value Prob 
Chi-Square 3 19054.0216 <.0001 
Likelihood Ratio Chi-Square 3 13391.2328 <.0001 
Mantel-Haenszel Chi-Square 1 113.5396 <.0001 
Phi Coefficient  0.4502  
Contingency Coefficient  0.4105  





Table of FEMALE by CountyOut 
FEMALE(Indicator 




































Statistic DF Value Prob 
Chi-Square 1 4.7941 0.0286 
Likelihood Ratio Chi-Square 1 4.7861 0.0287 
Continuity Adj. Chi-Square 1 4.7491 0.0293 
Mantel-Haenszel Chi-Square 1 4.7940 0.0286 
Phi Coefficient  -0.0071  
Contingency Coefficient  0.0071  
Cramer's V  -0.0071  
 
Fisher's Exact Test 
Cell (1,1) Frequency (F) 35226 
Left-sided Pr <= F 0.0147 
Right-sided Pr >= F 0.9860 
  
Table Probability (P) 0.0007 










































Statistic DF Value Prob 
Chi-Square 1 241.2923 <.0001 
Likelihood Ratio Chi-Square 1 253.6328 <.0001 
Continuity Adj. Chi-Square 1 240.9325 <.0001 
Mantel-Haenszel Chi-Square 1 241.2897 <.0001 
Phi Coefficient  -0.0507  
Contingency Coefficient  0.0506  
Cramer's V  -0.0507  
 
Fisher's Exact Test 
Cell (1,1) Frequency (F) 60658 
Left-sided Pr <= F <.0001 
Right-sided Pr >= F 1.0000 
  
Table Probability (P) <.0001 










































Statistic DF Value Prob 
Chi-Square 1 3.6726 0.0553 
Likelihood Ratio Chi-Square 1 3.5951 0.0579 
Continuity Adj. Chi-Square 1 3.5790 0.0585 
Mantel-Haenszel Chi-Square 1 3.6726 0.0553 
Phi Coefficient  0.0063  
Contingency Coefficient  0.0063  
Cramer's V  0.0063  
 
Fisher's Exact Test 
Cell (1,1) Frequency (F) 79403 
Left-sided Pr <= F 0.9729 
Right-sided Pr >= F 0.0302 
  
Table Probability (P) 0.0031 






Logistic Data for the Emergency Department 
Model Information 
Data Set OUT.BORDERCLEANEDED14 
Response Variable CountyOut 
Number of Response Levels 2 
Model binary logit 
Optimization Technique Fisher's scoring 
 
Number of Observations Read 93996 







1 1 9165 
2 0 79832 
 
Probability modeled is CountyOut=1. 
 
Note: 4999 observations were deleted due to missing values for the response or 
explanatory variables. 
 




Race2 Black 1 0 
 Other 0 1 





Model Convergence Status 
Convergence criterion (GCONV=1E-8) satisfied. 
 







AIC 59021.955 50994.195 
SC 59031.352 51078.763 
-2 Log L 59019.955 50976.195 
 
Testing Global Null Hypothesis: BETA=0 
Test Chi-Square DF Pr > ChiSq 
Likelihood Ratio 8043.7598 8 <.0001 
Score 7281.7582 8 <.0001 
Wald 5501.1765 8 <.0001 
 
Type 3 Analysis of Effects 
Effect DF 
Wald 
Chi-Square Pr > ChiSq 
Medicaid 1 373.0561 <.0001 
AGE 1 11.7629 0.0006 
Race2 2 1066.8407 <.0001 
FEMALE 1 0.6194 0.4313 
Unemployment_rate 1 496.5806 <.0001 
Median_income 1 1104.5520 <.0001 





Analysis of Maximum Likelihood Estimates 




Chi-Square Pr > ChiSq 
Intercept  1 -1.3245 0.1362 94.5030 <.0001 
Medicaid  1 -0.6109 0.0316 373.0561 <.0001 
AGE  1 -0.00196 0.000572 11.7629 0.0006 
Race2 Black 1 -0.6450 0.0200 1037.6717 <.0001 
Race2 Other 1 0.6443 0.0297 472.1721 <.0001 
FEMALE  1 -0.0185 0.0235 0.6194 0.4313 
Unemployment_rate  1 0.2079 0.00933 496.5806 <.0001 
Median_income  1 -0.00005 1.625E-6 1104.5520 <.0001 
NEcare  1 0.2496 0.0529 22.2770 <.0001 
 






Medicaid 0.543 0.510 0.578 
AGE 0.998 0.997 0.999 
Race2             Black vs White 0.524 0.499 0.551 
Race2             Other vs White 1.904 1.741 2.081 
FEMALE 0.982 0.938 1.028 
Unemployment_rate 1.231 1.209 1.254 
Median_income 1.000 1.000 1.000 
NEcare 1.284 1.157 1.424 
 
Association of Predicted Probabilities and 
Observed Responses 
Percent Concordant 76.7 Somers' D 0.534 
Percent Discordant 23.3 Gamma 0.535 
Percent Tied 0.0 Tau-a 0.099 





logistic regression predcting Non-emergent care in the data for Patients Crossing Border 
and Medicaid 
The LOGISTIC Procedure 
Model Information 
Data Set OUT.BORDERCLEANEDED14 
Response Variable NEcare 
Number of Response Levels 2 
Model binary logit 
Optimization Technique Fisher's scoring 
 
Number of Observations Read 93996 







1 1 4220 
2 0 89378 
 
Probability modeled is NEcare=1. 
 
Note: 398 observations were deleted due to missing values for the response or 
explanatory variables. 
 




Race2 Black 1 0 
 Other 0 1 





Model Convergence Status 
Convergence criterion (GCONV=1E-8) satisfied. 
 







AIC 34405.837 34205.010 
SC 34415.284 34271.138 
-2 Log L 34403.837 34191.010 
 
Testing Global Null Hypothesis: BETA=0 
Test Chi-Square DF Pr > ChiSq 
Likelihood Ratio 212.8267 6 <.0001 
Score 208.3839 6 <.0001 
Wald 206.1103 6 <.0001 
 
Type 3 Analysis of Effects 
Effect DF 
Wald 
Chi-Square Pr > ChiSq 
CountyOut 1 5.8536 0.0155 
Medicaid 1 0.0396 0.8423 
AGE 1 23.4335 <.0001 
Race2 2 15.2832 0.0005 





Analysis of Maximum Likelihood Estimates 




Chi-Square Pr > ChiSq 
Intercept  1 -3.1975 0.0454 4957.9798 <.0001 
CountyOut  1 0.1159 0.0479 5.8536 0.0155 
Medicaid  1 -0.00775 0.0389 0.0396 0.8423 
AGE  1 -0.00377 0.000779 23.4335 <.0001 
Race2 Black 1 0.0770 0.0289 7.0807 0.0078 
Race2 Other 1 -0.0261 0.0466 0.3128 0.5759 
FEMALE  1 0.4315 0.0336 164.9770 <.0001 
 






CountyOut 1.123 1.022 1.234 
Medicaid 0.992 0.919 1.071 
AGE 0.996 0.995 0.998 
Race2     Black vs White 1.136 1.065 1.212 
Race2     Other vs White 1.025 0.891 1.179 
FEMALE 1.540 1.441 1.644 
 
Association of Predicted Probabilities and 
Observed Responses 
Percent Concordant 56.5 Somers' D 0.133 
Percent Discordant 43.3 Gamma 0.133 
Percent Tied 0.2 Tau-a 0.011 







logistic regression predcting Non-emergent care in the data for Patients Crossing Border 
and Medicaid 
The LOGISTIC Procedure 
Model Information 
Data Set OUT.BORDERCLEANEDED14 
Response Variable NEcare 
Number of Response Levels 2 
Model binary logit 
Optimization Technique Fisher's scoring 
 
Number of Observations Read 93996 







1 1 4220 
2 0 89378 
 
Probability modeled is NEcare=1. 
 
Note: 398 observations were deleted due to missing values for the response or 
explanatory variables. 
 
Class Level Information 
Class Value Design Variables 
Race2 Black 1 0   
 Other 0 1   
 White -1 -1   




Class Level Information 
Class Value Design Variables 
 Mcare 0 1  0  0 
 Other 0 0  1  0 
 Priva 0 0 0  1 
 Self -1 -1  -1  -1 
 
Model Convergence Status 
Convergence criterion (GCONV=1E-8) satisfied. 
 







AIC 34405.837 34100.278 
SC 34415.284 34194.746 
-2 Log L 34403.837 34080.278 
 
Testing Global Null Hypothesis: BETA=0 
Test Chi-Square DF Pr > ChiSq 
Likelihood Ratio 323.5589 9 <.0001 
Score 313.9379 9 <.0001 
Wald 309.5115 9 <.0001 
 
Type 3 Analysis of Effects 
Effect DF 
Wald 
Chi-Square Pr > ChiSq 
CountyOut 1 5.1006 0.0239 
Insur 4 109.7555 <.0001 




Type 3 Analysis of Effects 
Effect DF 
Wald 
Chi-Square Pr > ChiSq 
Race2 2 13.4840 0.0012 
FEMALE 1 166.7463 <.0001 
 







Chi-Square Pr > ChiSq 
Intercept  1 -3.3968 0.0483 4953.8335 <.0001 
CountyOut  1 0.1083 0.0480 5.1006 0.0239 
Insur Mcaid 1 0.0971 0.0338 8.2490 0.0041 
Insur Mcare 1 -0.3576 0.0463 59.5193 <.0001 
Insur Other 1 -0.0406 0.0533 0.5813 0.4458 
Insur Priva 1 0.0312 0.0298 1.0969 0.2950 
AGE  1 0.000665 0.000938 0.5022 0.4786 
Race2 Black 1 0.0724 0.0290 6.2379 0.0125 
Race2 White 1 -0.0244 0.0467 0.2734 0.6011 
FEMALE  1 0.4347 0.0337 166.7463 <.0001 
 






CountyOut 1.114 1.014 1.224 
Insur Mcaid vs Self 0.841 0.769 0.920 
Insur Mcare vs Self 0.534 0.473 0.602 
Insur Other vs Self 0.733 0.637 0.844 
Insur Priva vs Self 0.788 0.723 0.858 
AGE 1.001 0.999 1.003 
Race2 Black vs White 1.128 1.057 1.203 
Race2 Other vs White 1.024 0.890 1.178 





Association of Predicted Probabilities and 
Observed Responses 
Percent Concordant 58.1 Somers' D 0.164 
Percent Discordant 41.8 Gamma 0.164 
Percent Tied 0.1 Tau-a 0.014 























Analysis Data for Hospital Inpatient 
The UNIVARIATE Procedure 
Variable:  AGE  (Age in years at admission) 
 
Moments 
N 27439 Sum Weights 27439 
Mean 49.0998943 Sum Observations 1347252 
Std Deviation 27.0611702 Variance 732.306935 
Skewness -0.4450773 Kurtosis -0.8870348 
Uncorrected SS 86242968.5 Corrected SS 20093037.7 
Coeff Variation 55.1145183 Std Error Mean 0.16336629 
 
Basic Statistical Measures 
Location Variability 
Mean 49.09989 Std Deviation 27.06117 
Median 55.00000 Variance 732.30694 
Mode 0.00000 Range 101.00000 
  Interquartile Range 43.00000 
 
Tests for Location: Mu0=0 
Test Statistic p Value 
Student's t t 300.551 Pr > |t| <.0001 
Sign M 12273.5 Pr >= |M| <.0001 





Tests for Normality 
Test Statistic p Value 
Kolmogorov-Smirnov D 0.098559 Pr > D <0.0100 
Cramer-von Mises W-Sq 71.31798 Pr > W-Sq <0.0050 
Anderson-Darling A-Sq 502.0971 Pr > A-Sq <0.0050 
 
Quantiles (Definition 5) 
Level Quantile 




75% Q3 71 
50% Median 55 








Value Obs Value Obs 
0 24734 100 21668 
0 24721 100 21671 
0 24702 101 930 
0 24697 101 3645 












C 2 0.01 100.00 
 
The MEANS Procedure 
 
Analysis Variable : AGE Age in years at admission 
CountyOut N Obs N Mean Std Dev Minimum Maximum 
0 24375 24373 48.4062487 27.1725263 0 101.0000000 
1 3066 3066 54.6139922 25.5006312 0 101.0000000 
 
The NPAR1WAY Procedure 
 
Wilcoxon Scores (Rank Sums) for Variable AGE 










0 24373 329429384 334397560 413091.598 13516.1607 
1 3066 47033696 42065520 413091.598 15340.4097 





Wilcoxon Two-Sample Test 
Statistic 47033696.0000 
  
Normal Approximation  
Z 12.0268 
One-Sided Pr >  Z <.0001 
Two-Sided Pr > |Z| <.0001 
  
t Approximation  
One-Sided Pr >  Z <.0001 
Two-Sided Pr > |Z| <.0001 





Pr > Chi-Square <.0001 
 
Wilcoxon Scores (Rank Sums) for Variable LOS 










0 24375 334398019 334449375 407263.820 13718.8931 
1 3066 42119942 42068586 407263.820 13737.7502 





Wilcoxon Two-Sample Test 
Statistic 42119942.0000 
  
Normal Approximation  
Z 0.1261 
One-Sided Pr >  Z 0.4498 
Two-Sided Pr > |Z| 0.8997 
  
t Approximation  
One-Sided Pr >  Z 0.4498 
Two-Sided Pr > |Z| 0.8997 






























































































Statistic DF Value Prob 
Chi-Square 4 156.1265 <.0001 
Likelihood Ratio Chi-Square 4 160.6957 <.0001 
Mantel-Haenszel Chi-Square 1 0.3175 0.5731 
Phi Coefficient  0.0754  
Contingency Coefficient  0.0752  






















































Statistic DF Value Prob 
Chi-Square 2 22.2240 <.0001 
Likelihood Ratio Chi-Square 2 22.7792 <.0001 
Mantel-Haenszel Chi-Square 1 20.8407 <.0001 
Phi Coefficient  0.0285  
Contingency Coefficient  0.0284  





Table of HOSPST by CountyOut 
HOSPST(Hospital 




























































Statistic DF Value Prob 
Chi-Square 3 3850.4499 <.0001 
Likelihood Ratio Chi-Square 3 2712.6178 <.0001 
Mantel-Haenszel Chi-Square 1 17.9670 <.0001 
Phi Coefficient  0.3746  
Contingency Coefficient  0.3508  











































Frequency Missing = 3 
 
Statistic DF Value Prob 
Chi-Square 1 2.3988 0.1214 
Likelihood Ratio Chi-Square 1 2.5330 0.1115 
Continuity Adj. Chi-Square 1 2.1983 0.1382 
Mantel-Haenszel Chi-Square 1 2.3987 0.1214 
Phi Coefficient  -0.0094  
Contingency Coefficient  0.0093  





Fisher's Exact Test 
Cell (1,1) Frequency (F) 23838 
Left-sided Pr <= F 0.0662 
Right-sided Pr >= F 0.9500 
  
Table Probability (P) 0.0162 
Two-sided Pr <= P 0.1281 
 
Table of FEMALE by CountyOut 
FEMALE(Indicator 



































Frequency Missing = 6 
 
Statistic DF Value Prob 
Chi-Square 1 4.1444 0.0418 
Likelihood Ratio Chi-Square 1 4.1290 0.0422 
Continuity Adj. Chi-Square 1 4.0653 0.0438 
Mantel-Haenszel Chi-Square 1 4.1443 0.0418 
Phi Coefficient  -0.0123  
Contingency Coefficient  0.0123  




Fisher's Exact Test 
Cell (1,1) Frequency (F) 9814 
Left-sided Pr <= F 0.0220 
Right-sided Pr >= F 0.9799 
  
Table Probability (P) 0.0020 
Two-sided Pr <= P 0.0423 
 





































Statistic DF Value Prob 
Chi-Square 1 65.5602 <.0001 
Likelihood Ratio Chi-Square 1 73.5604 <.0001 
Continuity Adj. Chi-Square 1 65.0749 <.0001 
Mantel-Haenszel Chi-Square 1 65.5578 <.0001 
Phi Coefficient  -0.0489  
Contingency Coefficient  0.0488  





Fisher's Exact Test 
Cell (1,1) Frequency (F) 21435 
Left-sided Pr <= F <.0001 
Right-sided Pr >= F 1.0000 
  
Table Probability (P) <.0001 
Two-sided Pr <= P <.0001 
 





































Statistic DF Value Prob 
Chi-Square 1 45.5192 <.0001 
Likelihood Ratio Chi-Square 1 48.4978 <.0001 
Continuity Adj. Chi-Square 1 45.1813 <.0001 
Mantel-Haenszel Chi-Square 1 45.5176 <.0001 
Phi Coefficient  -0.0407  
Contingency Coefficient  0.0407  





Fisher's Exact Test 
Cell (1,1) Frequency (F) 19920 
Left-sided Pr <= F <.0001 
Right-sided Pr >= F 1.0000 
  
Table Probability (P) <.0001 
Two-sided Pr <= P <.0001 
 





































Statistic DF Value Prob 
Chi-Square 1 16.0252 <.0001 
Likelihood Ratio Chi-Square 1 14.2205 0.0002 
Continuity Adj. Chi-Square 1 15.4691 <.0001 
Mantel-Haenszel Chi-Square 1 16.0246 <.0001 
Phi Coefficient  0.0242  
Contingency Coefficient  0.0242  





Fisher's Exact Test 
Cell (1,1) Frequency (F) 23939 
Left-sided Pr <= F 0.9999 
Right-sided Pr >= F <.0001 
  
Table Probability (P) <.0001 
Two-sided Pr <= P 0.0001 
 





































Statistic DF Value Prob 
Chi-Square 1 4.4241 0.0354 
Likelihood Ratio Chi-Square 1 4.0861 0.0432 
Continuity Adj. Chi-Square 1 4.0815 0.0434 
Mantel-Haenszel Chi-Square 1 4.4239 0.0354 
Phi Coefficient  0.0127  
Contingency Coefficient  0.0127  





Fisher's Exact Test 
Cell (1,1) Frequency (F) 24059 
Left-sided Pr <= F 0.9829 
Right-sided Pr >= F 0.0248 
  
Table Probability (P) 0.0077 
Two-sided Pr <= P 0.0455 
 




































Frequency Missing = 27004 
 
Statistic DF Value Prob 
Chi-Square 1 0.8356 0.3606 
Likelihood Ratio Chi-Square 1 0.8703 0.3509 
Continuity Adj. Chi-Square 1 0.5681 0.4510 
Mantel-Haenszel Chi-Square 1 0.8337 0.3612 
Phi Coefficient  -0.0437  
Contingency Coefficient  0.0437  





Fisher's Exact Test 
Cell (1,1) Frequency (F) 283 
Left-sided Pr <= F 0.2283 
Right-sided Pr >= F 0.8596 
  
Table Probability (P) 0.0879 























Logistic Data for Hospital Inpatient 
Model Information 
Data Set OUT.BORDERCLEANEDINP14 
Response Variable CountyOut 
Number of Response Levels 2 
Model binary logit 
Optimization Technique Fisher's scoring 
 
Number of Observations Read 27441 







1 1 2585 
2 0 23713 
 
Probability modeled is CountyOut=1. 
 
Note: 1143 observations were deleted due to missing values for the response or 
explanatory variables. 
 




Race2 Black 1 0 
 Other 0 1 





Model Convergence Status 
Convergence criterion (GCONV=1E-8) satisfied. 
 







AIC 16902.340 14273.679 
SC 16910.518 14363.629 
-2 Log L 16900.340 14251.679 
 
Testing Global Null Hypothesis: BETA=0 
Test Chi-Square DF Pr > ChiSq 
Likelihood Ratio 2648.6613 10 <.0001 
Score 2378.4443 10 <.0001 
Wald 1636.6664 10 <.0001 
 
Type 3 Analysis of Effects 
Effect DF 
Wald 
Chi-Square Pr > ChiSq 
Medicaid 1 76.3420 <.0001 
AGE 1 0.0149 0.9027 
Race2 2 111.7413 <.0001 
FEMALE 1 5.7037 0.0169 
MI 1 1.7280 0.1887 
IschemicStroke 1 1.7866 0.1813 
Delivery 1 9.2172 0.0024 
Unemployment_rate 1 8.4418 0.0037 





Analysis of Maximum Likelihood Estimates 




Chi-Square Pr > ChiSq 
Intercept  1 0.8084 0.2379 11.5472 0.0007 
Medicaid  1 -0.6462 0.0740 76.3420 <.0001 
AGE  1 -0.00013 0.00102 0.0149 0.9027 
Race2 Black 1 -0.3900 0.0439 78.7771 <.0001 
Race2 Other 1 0.2825 0.0685 17.0287 <.0001 
FEMALE  1 0.1091 0.0457 5.7037 0.0169 
MI  1 0.1780 0.1354 1.7280 0.1887 
IschemicStroke  1 0.2163 0.1618 1.7866 0.1813 
Delivery  1 -0.2806 0.0924 9.2172 0.0024 
Unemployment_rate  1 0.0478 0.0164 8.4418 0.0037 
Median_income  1 -0.00008 2.785E-6 767.0645 <.0001 
 






Medicaid 0.524 0.453 0.606 
AGE 1.000 0.998 1.002 
Race2             Black vs White 0.608 0.552 0.670 
Race2             Other vs White 1.191 0.973 1.459 
FEMALE 1.115 1.020 1.220 
MI 1.195 0.916 1.558 
IschemicStroke 1.241 0.904 1.705 
Delivery 0.755 0.630 0.905 
Unemployment_rate 1.049 1.016 1.083 





Association of Predicted Probabilities and 
Observed Responses 
Percent Concordant 78.7 Somers' D 0.574 
Percent Discordant 21.3 Gamma 0.574 
Percent Tied 0.0 Tau-a 0.102 
Pairs 61298105 c 0.787 
 
logistic regression Predicting In-hospital Death for Bordercrossing patients and Medicaid 
The LOGISTIC Procedure 
Model Information 
Data Set OUT.BORDERCLEANEDINP14  
Response Variable DIED Died during hospitalization 
Number of Response Levels 2  
Model binary logit  
Optimization Technique Fisher's scoring  
 
Number of Observations Read 27441 







1 1 588 
2 0 26842 
 A . 
 
Probability modeled is DIED=1. 
Note: 11 observations were deleted due to missing values for the response or 
explanatory variables. 
 
Note: 1 response level was deleted due to missing or invalid values for its explanatory, 









Race2 Black 1 0 
 Other 0 1 
 White -1 -1 
 
Model Convergence Status 
Convergence criterion (GCONV=1E-8) satisfied. 
 







AIC 5684.279 5271.136 
SC 5692.499 5345.110 
-2 Log L 5682.279 5253.136 
 
Testing Global Null Hypothesis: BETA=0 
Test Chi-Square DF Pr > ChiSq 
Likelihood Ratio 429.1435 8 <.0001 
Score 363.0517 8 <.0001 
Wald 318.4566 8 <.0001 
 
Type 3 Analysis of Effects 
Effect DF 
Wald 
Chi-Square Pr > ChiSq 
CountyOut 1 7.5137 0.0061 
Medicaid 1 11.3069 0.0008 
AGE 1 272.9641 <.0001 




Type 3 Analysis of Effects 
Effect DF 
Wald 
Chi-Square Pr > ChiSq 
FEMALE 1 15.4470 <.0001 
MI 1 1.5812 0.2086 
IschemicStroke 1 5.2145 0.0224 
 
Analysis of Maximum Likelihood Estimates 




Chi-Square Pr > ChiSq 
Intercept  1 -6.1026 0.1945 984.1344 <.0001 
CountyOut  1 -0.3985 0.1454 7.5137 0.0061 
Medicaid  1 0.5429 0.1614 11.3069 0.0008 
AGE  1 0.0422 0.00256 272.9641 <.0001 
Race2 Black 1 -0.0515 0.0840 0.3760 0.5397 
Race2 Other 1 0.2297 0.1290 3.1701 0.0750 
FEMALE  1 -0.3322 0.0845 15.4470 <.0001 
MI  1 0.2940 0.2338 1.5812 0.2086 
IschemicStroke  1 0.5391 0.2361 5.2145 0.0224 
 






CountyOut 0.671 0.505 0.893 
Medicaid 1.721 1.254 2.362 
AGE 1.043 1.038 1.048 
Race2          Black vs White 1.135 0.940 1.370 
Race2          Other vs White 1.504 1.026 2.203 
FEMALE 0.717 0.608 0.847 
MI 1.342 0.849 2.122 





Association of Predicted Probabilities and 
Observed Responses 
Percent Concordant 73.7 Somers' D 0.477 
Percent Discordant 26.0 Gamma 0.478 
Percent Tied 0.3 Tau-a 0.020 
Pairs 15783096 c 0.739 
 
